Excessive sedentary time is ubiquitous in developed nations and is associated with deleterious health outcomes. Few studies have examined whether the manner in which sedentary time is accrued (in short or long bouts) carries any clinical relevance. The purpose of this study was to examine the association of prolonged, uninterrupted sedentary behavior with glycemic biomarkers in a cohort of US Hispanic/ Latino adults.
O
ver the past 50 years, technological advancements have fostered changes in occupational, home, and social settings that now demand or encourage a sedentary lifestyle. 1, 2 Adults in developed nations now spend an alarming 9 to 10 h/d sedentary. 3 With the accumulation of evidence indicating that sedentary time is associated with cardiovascular disease and mortality, 4 the phrase "sitting is the new smoking" has been coined by the popular press to describe a current epidemic in developed nations. [5] [6] [7] The risk conferred by prolonged sedentariness has been demonstrated to be independent of moderate to vigorous physical activity (MVPA). 4 Therefore, sedentary behavior is now thought to represent a clinically important aspect of an individual's physical activity profile that can influence disease risk regardless of exercise. 4 Observational studies linking sedentary behavior to adverse health outcomes have predominantly operationalized sedentary time as the total number of minutes per day. 4 This approach ignores patterns of accumulated sedentary behavior over time. For example, the accumulation of sedentary time in a few long bouts or in many short bouts represents 2 distinct patterns of sedentary time accrual. Experimental studies have demonstrated that short periods of prolonged, uninterrupted sedentary behavior elicit greater detrimental metabolic effects compared with sedentary behavior that is periodically interrupted. [8] [9] [10] This suggests that both total sedentary time and the manner in which sedentary time is accumulated are relevant to health outcomes. Prior observational studies have supported this hypothesis, although their sample sizes may not have been sufficient to analyze sedentary time and bout duration simultaneously. 11, 12 Thus, to determine whether physical activity guidelines should recommend both reducing overall sedentary time and interrupting prolonged sedentary bouts, large population-based studies are needed to characterize the individual and joint contributions of these dimensions of sedentary behavior to metabolic risk.
Understanding the patterns of sedentary behavior across the population is also important for planning public health interventions. Previous observational studies that examined how sedentary behavior is patterned in US populations and the risks incurred by prolonged sedentariness have included relatively few Hispanic/ Latino individuals. 11, 12 US Hispanics/Latinos, who constitute the largest US minority population, are disproportionately affected by metabolic conditions and may have distinct patterns of sedentary behavior that contribute to their greater metabolic risk. 13, 14 The purposes of this study, therefore, were to characterize the patterns of sedentary behavior and their association with glycemic biomarkers among US Hispanic/Latino adults enrolled in the HCHS/SOL (Hispanic Community Health Study/Study of Latinos) and to examine the individual and joint associations of total sedentary time and prolonged, uninterrupted sedentary bouts with glycemic biomarkers. Glycemic biomarkers were selected as the outcome measure for the present investigation on the basis of experimental evidence that has demonstrated detrimental changes in blood insulin/glucose levels and expression of genes involved in translocation of the insulin-sensitive glucose transporter GLUT4 to the cell surface as a result of acute sedentary behavior [15] [16] [17] and given a recent meta-analysis of data from observational studies that showed that the largest and most persistent effect of prolonged sedentary behavior on health outcomes is risk of incident type 2 diabetes mellitus. 4 
METHODS

Study Population
HCHS/SOL is an ongoing, prospective, population-based study designed to examine risk/protective factors for chronic
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• 18, 19 A comprehensive battery of interviews relating to personal and family characteristics, health status and behaviors, and a clinical assessment with blood draw were conducted at an in-person clinic baseline examination on study enrollment. A detailed summary of baseline measures included as covariates is provided in the online-only Data Supplement. Starting on the day after the baseline examination, participants completed a 7-day accelerometer protocol to objectively measure sedentary behavior and physical activity.
The present analysis is restricted to individuals who completed ≥3 days with ≥10 hours of accelerometer wear time. 20 Of 15 153 participants who returned the accelerometer with at least some wear time and after the exclusion of those with device errors, incorrect accelerometer initialization date, and noncompliant wear time, usable data were available for 12 750 participants. After the exclusion of participants with mean accelerometer wear time in excess of 23 h/d (n=119), those without a fasting blood sample (n=188), those with incomplete medication data (n=251), and those with a body mass index (BMI) <18.5 kg/m 2 (n=109), 12 083 participants were available for analyses. Characteristics of participants with and without available accelerometer data have been reported elsewhere. 20 Briefly, participants adherent to the accelerometer protocol were more likely to be male, older, married or partnered, and employed; reported higher household income; were first-generation immigrants; preferred Spanish over English; and had lower BMI relative to those who were not adherent. The HCHS/SOL protocol was approved by Institutional Review Boards at all participating institutions. All participants provided informed consent.
Accelerometer Data Collection and Processing
As described elsewhere, 20 at the baseline clinic examination, participants were fitted with an Actical version B-1 (model 198-0200-03, Respironics, Inc, Bend, OR) accelerometer over the right hip (above the iliac crest) secured to a belt. Participants left the examination wearing the accelerometer and were instructed to wear the device for 7 consecutive days; to undertake their usual activities while wearing the device; to remove the device only for swimming, showering, and sleeping; and to return the device after completing the protocol via either a padded prepaid envelope or in-person drop-off. Study staff called participants a few days after protocol initiation to answer questions, to ensure the instructions were clear, and to remind participants to wear the accelerometer. Real-time feedback of physical activity levels is not provided by the Actical accelerometer. Data are accessible only by manual download to a personal computer via a manufacturer interface that was not made available to participants. Thus, participants were blinded to their physical activity levels during the 7-day protocol.
Activity counts were collected in 1-minute epochs. Nonwear time was determined with the Choi algorithm, 21 defined as at least 90 consecutive minutes of zero counts, with allowance of 1 or 2 minutes of nonzero counts if no counts were detected in a 30-minute window upstream and downstream of the 90-minute period. An adherent day was defined as at least 10 hours of wear time, and at least 3 adherent days were required for inclusion in this analysis. Counts of 0 to 99, 100 to 1534, and ≥1535 per minute distinguished sedentary behavior, light-intensity physical activity, and MVPA, respectively. 22, 23 Time spent in a defined intensity (sedentary, light-intensity physical activity, or MVPA) was determined by summing minutes in a day when the activity count met the criterion for that intensity. A sedentary bout was defined as consecutive minutes in which the accelerometer registered <100 counts per minute. Sedentary bouts were exclusively continuous periods with no interruptions allowed in the definition. Nonwear intervals were not considered part of any sedentary bout.
Glycemic Biomarkers
Participants were asked to fast and refrain from smoking in the morning before the HCHS/SOL baseline clinic examination. Venous blood specimens were collected, processed, and frozen on site. Thereafter, participants with a fasting glucose <150 mg/dL (measured by in-clinic glucose meter testing) and without a self-reported history of diabetes mellitus completed a 2-hour glucose tolerance test that entailed administration of a 75-g glucose load and collection of a 2-hour blood specimen. Laboratory values were measured at the HCHS/SOL Central Laboratory. Plasma glucose was assayed with a hexokinase enzymatic method (Roche Diagnostics Corp, Indianapolis, IN). Glycosylated hemoglobin was measured in EDTA whole blood with a Tosoh G7 automated high-performance liquid chromatography analyzer (Tosoh Bioscience Inc, San Francisco, CA). Fasting insulin was measured with 2 commercial immunoassays (ELISA, Mercodia AB, Uppsala, Sweden; and sandwich immunoassay on a Roche Elecsys 2010 Analyzer, Roche Diagnostics, Indianapolis, IN). Measures conducted with the Mercodia and Roche assay methods were calibrated so that they could be combined. Homeostatic model assessment of insulin resistance (HOMA-IR) was computed as follows: fasting glucose×fasting insulin/405.21.
24
Statistical Analyses
All results were estimated with sampling weights to account for nonresponse and oversampling of specific population segments. Weights were trimmed and calibrated to the 2010 US Census characteristics by age, sex, and Hispanic/Latino background in the target population of each field center. 18, 20 Results were additionally adjusted for missing or incomplete accelerometer data with inverse probability weighting as previously described. 25 Sedentary and physical activity variables were summed across each compliant day (≥10 hours of wear) and then averaged across all of a participant's compliant days to derive per-day values. Because of a high correlation between total sedentary time and wear time (r=0.83), we corrected for the influence of variation in wear time by standardizing total sedentary time using the residuals obtained when regressing total sedentary time on wear time. [25] [26] [27] As a result, total sedentary time is expressed as the mean predicted sedentary time given a wear time of 16 h/d. The distribution of sedentary bouts was examined with the following thresholds: ≥1, 5, 10, 20, 30, 40, 50, 60, and 90 consecutive minutes. Daily averages of sedentary bouts exceeding each threshold were computed as (1) total number of sedentary bouts greater than or equal to n minutes, (2) percentage of sedentary bouts greater than or equal to n minutes ([number of bouts≥n minutes/total number of sedentary bouts]×100), (3) percentage of total daily sedentary time accumulated in bouts greater than or equal to n minutes ([sedentary time accumulated from bouts≥n minutes/total sedentary time]×100), and (4) mean sedentary bout duration greater than or equal to n minutes. Descriptive statistics (predicted marginal means, 95% confidence intervals [CIs]) were computed to characterize patterns of sedentary behavior in the overall sample.
For analyses relating sedentary bout length with glycemic biomarkers, participants were stratified into quartiles according to mean sedentary bout duration (a measure of overall prolonged, uninterrupted sedentary behavior that incorporates all bout lengths). Survey linear regression models were used to compare glycemic biomarkers (HOMA-IR, 2-hour glucose, glycosylated hemoglobin) across quartiles of mean sedentary bout duration. HOMA-IR was natural log-transformed for statistical testing but was transformed back to its original scale for ease of interpretation. 28 Crude predicted marginal means were initially calculated. Subsequently, predicted marginal means were calculated with adjustment for age, sex, study center, Hispanic background, education level, annual household income, employment status, birthplace outside of the United States, smoking, alcohol drinking, diet quality (Alternative Healthy Eating Index-2010 29 ), self-reported physical and mental health (derived from the Medical Outcomes Study ShortForm 12 Health Survey 30 ), antidiabetic medication, health insurance status, and healthcare use (number of doctor visits in past 12 months; model 1), plus further adjustment for MVPA expressed as minutes per day (model 2). Tests for linear trend across quartiles were conducted by including the midpoint of each quartile as a continuous term in the regression models. We did not adjust for BMI in our primary models because physical inactivity is associated with weight gain 31 and thus may be an intermediary in the pathway between sedentary behavior and poor glucose regulation (or alternatively, sedentary behavior may be an intermediary in the pathway between obesity and poor glucose regulation). In secondary analyses, we report the association between sedentary behavior and glycemic biomarkers after adjustment for BMI in addition to the variables in model 2. The above analyses were then repeated in a fully adjusted model testing interactions for age (<50 [the approximate median age] and ≥50 years), sex (male and female), BMI category (normal weight and overweight/obese), and MVPA category (<150 and ≥150 min/wk) by including an interaction term in the regression model.
To examine the individual and joint associations of total sedentary time and prolonged, uninterrupted sedentary behavior with the glycemic biomarkers, participants were classified into 4 categories: low total sedentary time (quartiles 1-3 of total sedentary time) and low sedentary bout duration (quartiles 1-3 of mean sedentary bout duration), low total sedentary time and high sedentary bout duration (quartile 4 of mean sedentary bout duration), high total sedentary time (quartile 4 of total sedentary time) and low prolonged sedentary bout duration, and high total sedentary time and high sedentary bout duration. Predicted marginal means were calculated for each joint category and were compared with the low total sedentary time and low prolonged sedentary bout time group in a fully adjusted model (model 2). The interaction between total sedentary time and mean sedentary bout duration quartiles was also examined by including an interaction term (total sedentary time group × mean sedentary bout duration group) in the regression model. As an exploratory analysis, the 50th, 55th, 60th, 65th, 70th, 80th, and 85th percentiles were alternatively used to define the high/low threshold for each sedentary characteristic. To examine whether total sedentary time and mean sedentary bout duration are independently associated with the glycemic biomarkers, as an exploratory analysis, the regression model was mutually adjusted for each sedentary characteristic simultaneously.
Five sensitivity analyses were conducted. First, to exclude possible accelerometer wear during sleep, analyses were repeated with the accelerometer analysis period restricted to 8 am to 8 pm. Second, analyses were repeated among participants who contributed at least 1 adherent weekend day to the calculation of sedentary bouts. Third, to exclude participants with possible physical limitations, analyses were repeated with restriction to participants with BMI <40 kg/m 2 . Fourth, analyses were repeated after participants taking antidiabetic medications were excluded. Finally, to account for potential confounders/mediators of the association between sedentary bout length and the glycemic biomarkers, regression models were also adjusted for hypertension, estimated glomerular filtration rate, nonalcoholic fatty liver disease, heart rate, and C-reactive protein. Data analyses were conducted with SAS version 9.4 (SAS Institute, Cary, NC).
RESULTS
Sedentary Bout Characteristics
The distribution, percent of sedentary time, and mean sedentary bout duration are presented in Table 1 . On average, participants engaged in 82.1 sedentary bouts per day, equivalent to 5.3 bouts per hour of wear time. Mean sedentary bout duration was 10.4 minutes. Most of the sedentary bouts (≈59%) were <5 minutes in duration, but sedentary time accumulated in <5-minute bouts accounted for only a small proportion of total sedentary time (≈15%). Sedentary bouts ≥30 minutes in duration represented 7.8% of all sedentary bouts, accounting for 38.6% of total sedentary time. The total number of sedentary bouts ≥60 and 90 minutes was, on average, 1.6 and 0.6 bouts per day, accounting for 18.9% and 9.6% of total daily sedentary time, respectively. Approximately 70% of participants engaged in ≥1 daily sedentary bouts ≥60 minutes in duration, whereas 26% engaged in ≥1 daily bouts of ≥90 minutes (data not shown).
Participant Characteristics
Participant characteristics stratified by mean sedentary bout duration quartile are presented in Table 2 . On average, participants with greater mean sedentary bout duration were older; more likely to be male, residing in the Bronx, retired/unemployed, and born in the United States; and more often insured with more healthcare use, as well as having higher heart rate, Creactive protein, accelerometer wear time, accelerometer wear days, and total sedentary time. They also had lower Short-Form 12 Health Survey physical and mental scores, estimated glomerular filtration rate, light-intensity physical activity, and MVPA.
Prolonged, Uninterrupted Sedentary Behavior and Glycemic Biomarkers
Glycemic biomarkers stratified by mean sedentary bout length quartile are presented in Table 3 . Longer mean sedentary bout duration was dose-dependently associated with increased HOMA-IR and 2-hour glucose levels in unadjusted and multivariable-adjusted models. Adjustment for MVPA attenuated these associations, but all results remained statistically significant. ; P for trend=0.034), although associations remained statistically significant. All results were similar when the accelerometer analysis period was restricted to 8 am to 8 pm, only participants with at least 1 valid weekend day during the accelerometer protocol were included, participants with a BMI ≥40 kg/m 2 were excluded, participants taking antidiabetic medications were excluded, and after further adjustment for potential additional confounders, including hypertension, estimated glomerular filtration rate, nonalcoholic fatty liver disease, heart rate, and C-reactive protein (see Table I in the online-only Data Supplement for adjustment of additional covariates; remaining data not shown).
Joint Associations of Total Sedentary Time and Prolonged Sedentary Bouts with Glycemic Biomarkers
The correlation between total sedentary time and mean sedentary bout duration was 0.319. In analyses examining the independent associations of total sedentary time and mean sedentary bout duration, neither sedentary characteristic was associated with HOMA-IR, and only total sedentary time was associated with 2-hour glucose in a multivariable model that mutually adjusted for total sedentary time and mean sedentary bout duration simultaneously ( Table 4 time and high sedentary bout duration) had significantly higher HOMA-IR and 2-hour glucose levels. High total sedentary time or high sedentary bout duration alone was not associated with increased levels of any of the glycemic biomarkers. Table II in the online-only Data Supplement shows the joint/individual associations of total sedentary time and sedentary bout length when the 50th, 55th, 60th, 65th, 70th, 80th, and 85th percentiles were alternatively used to define the high/ low threshold for each sedentary characteristic. All results were similar (ie, only those classified as high for both sedentary characteristics had significantly higher HOMA-IR or 2-hour glucose levels compared with the low/low group) except for the analyses that used the 80th percentile cutoff. Specifically, high total sedentary time alone was significantly associated with increased levels of both HOMA-IR and 2-hour glucose when the 80th percentile was used to classify high/low groups. All results were similar when the accelerometer analysis period was restricted to 8 am to 8 pm, only participants with at least 1 valid weekend day during the accelerometer protocol were included, participants with a BMI ≥40 kg/m 2 were excluded, participants taking antidiabetic medications were excluded, and after further adjustment for potential additional confounders, including hypertension, estimated glomerular filtration rate, nonalcoholic fatty liver disease, heart rate, and Creactive protein (data not shown).
DISCUSSION
In this large population-based cohort of 12 083 Hispanic/Latino adults enrolled in the HCHS/SOL study, accrual of sedentary time in prolonged, uninterrupted sedentary bouts was deleteriously associated with glycemic biomarkers independent of physical activity levels. These findings were consistent across MVPA subgroups. Similar findings have also been previously reported in this cohort for total sedentary time. 25 The associations of prolonged sedentary bouts with glycemic biomarkers, however, were not independent of total sedentary time. Rather, the statistically significant interaction between prolonged sedentary bouts and total sedentary time suggests that the relationship between prolonged sedentary bouts and glycemic biomarkers depends on the amount of total sedentary time (and vice versa). When the joint associations of both sedentary characteristics (volume and pattern) were evaluated, high total sedentary time and high sedentary bout duration together (ie, high total sedentary time and high sedentary bout duration) were most deleteriously associated with the glycemic biomarkers. These findings highlight the potential importance of the total volume of sedentary time and its accumulation in prolonged, uninterrupted bouts as important health risk behaviors.
Meta-analyses of prospective studies have demonstrated that the largest and most persistent effect of Data are presented as predicted marginal mean (95% confidence interval) or percent (95% confidence interval). All analyses account for the complex sampling scheme of HCHS/SOL and are adjusted for age.
AHEI-2010 indicates Alternative Healthy Eating Index-2010; BMI, body mass index; eGFR, estimated glomerular filtration rate; HCHS/SOL, Hispanic Community Health Study/Study of Latinos; LIPA, light-intensity physical activity; MVPA, moderate-or vigorous-intensity physical activity; and SF-12, Short-Form 12 Health Survey.
Quartile cut points were 6.72, 8.57, and 11.02 minutes per bout. *None: 0 drinks per week; moderate: >0 to 14 drinks per week for men and >0 to 7 drinks per week for women; heavy: >14 drinks per week for men and >7 drinks per week for women.
†Minutes in which the accelerometer registered <100 counts per minute, corrected for wear time. ‡Minutes in which the accelerometer registered 100 to 1534 counts per minute. §Minutes in which the accelerometer registered ≥1535 counts per minute. 4 Consistent with these findings, previous population-based studies have demonstrated associations of objectively measured total sedentary time with glycemic biomarkers. 11, 25 However, the association of prolonged, uninterrupted sedentary bouts with glycemic biomarkers has not been well established. In NHANES (National Health and Nutrition Examination Survey), the total number of breaks in sedentary time per day (the reciprocal to mean sedentary bout duration) was not associated with measures of glucose regulation. 11 These findings, however, , high-sensitivity C-reactive protein, antidiabetic medication, health insurance, healthcare use, moderate to vigorous physical activity, and total sedentary time (for analyses of mean sedentary bout duration) or mean sedentary bout duration (for analyses of total sedentary time).
Results for total sedentary time before adjustment for mean sedentary bout duration are presented elsewhere. 25 Quartile cut points were 654. were limited by a relatively small subsample (n=910) of participants with oral glucose tolerance test data. In a small subsample (n=168) of participants enrolled in the AusDiab study (Australian Diabetes, Obesity and Lifestyle), a trend (P=0.085) for a dose-response relationship between quartiles of sedentary breaks and 2-hour glucose was suggestive of a potential relationship between prolonged sedentary bouts and glucose dysregulation. 12 In the present study, there was a significant dose-response relationship between mean sedentary bout length and both 2-hour glucose and HOMA-IR. These results corroborate the preliminary findings from the AusDiab study and support their "prolonger" versus "breaker" hypothesis, which postulates that it is not only the amount of sedentary time that is important to metabolic health but also the manner in which it is accumulated. 12 Current physical activity guidelines recommend that all age groups minimize their amount of sedentary time. 32 These guidelines, however, stop short of making specific recommendations about what specific changes in sedentariness might be most effective in reducing risk of disease. It is unclear whether sedentary behavior interventions should target reducing the overall volume of sedentary time or uninterrupted prolonged sedentary bouts (or both). To the best of our knowledge, the present study is the first to elucidate the individual and joint effects of both sedentary characteristics. Our finding of a joint association between the volume and pattern of sedentary behavior with glycemic biomarkers HOMA-IR) suggests that future guidelines should consider reductions in both total sedentary time and prolonged sedentary bouts. Future randomized controlled trials and prospective cohort studies, however, are still needed to confirm these findings.
A key contribution of this study is that it is the first to evaluate and report patterns of sedentary time accumulation in US Hispanics/Latinos. We observed that ≈39% of total sedentary time was accrued in bouts >30 minutes among this cohort of Hispanic/Latino adults, with 70% and 26% of participants accruing at least 1 sedentary bout per day >60 and >90 minutes, respectively. Previous population-based studies have reported that ≈31% and ≈48% of total sedentary time were accrued in bouts >30 minutes among middle-aged and older women enrolled in the Women's Health Study and black and white middle-aged and older adults enrolled the REGARDS study (Reasons for Geographic and Racial Differences), respectively. 33, 34 Limited empirical evidence exists on how frequently sedentary bouts should be interrupted (every 30 minutes, every 60 minutes, etc) to confer health benefit. From a feasibility/adoption standpoint, sedentary breaks every 60 minutes may be tenable for public health uptake and dissemination. However, US Hispanic/Latino adults enrolled in the HCHS/ SOL study averaged only 1.6 sedentary bouts per day >60 minutes, accounting for just 19% of total sedentary time. Similar findings were also reported in the Women's Health Study (0.9 bouts per day >60 minutes) and REGARDS study (1.9 bouts per day >60 minutes). Because HCHS/SOL participants averaged ≈9 and 5 sedentary bouts per day >20 and 30 minutes, respectively, the results from the present study corroborate the suggestion from the REGARDS investigators that guidelines aimed within the window of every 20 to 30 minutes could be more optimal. 34 Future trials, however, are still needed to determine the frequency of sedentary breaks that elicit the greatest metabolic-protective benefit.
There are several strengths to our study. First, to the best of our knowledge, the HCHS/SOL study is the largest study to date with objective measures of sedentary behavior and physical activity. Second, HCHS/SOL is also one of the largest population-based studies ever conducted among US Hispanics/Latinos. This provided a unique opportunity to characterize a modifiable risk factor (prolonged sedentary behavior) in a population at high risk for metabolic disorders that is also the fastest growing ethnic minority population in the United States. Finally, the HCHS/SOL study collected multiple indicators of glucose regulation (including an oral glucose tolerance test) and extensive information related to sociodemographics and health behaviors, which permitted adjustment for many potential confounders.
Several limitations should also be noted. First, the Actical accelerometer cannot distinguish between different postures (eg, sitting, standing); thus, we relied on an intensity-only definition of sedentary behavior. 35 Therefore, sedentary time may be overestimated because some standing may also be included. Second, it is likely that some participants did not wear the accelerometer during all waking hours. Thus, the results may be biased if sedentary time was substantively different when participants were wearing versus not wearing the device. Third, only 7 days of accelerometer data were collected. In light of a potential Hawthorne effect of physical activity monitoring that dissipates over time, 36 the present study may have undersampled the exposure and yielded unreliable estimates of habitual sedentary time. Fourth, in analyses examining the joint effects of total sedentary time and prolonged, uninterrupted sedentary bouts, the sample sizes were small for the groups that were high for only one of the sedentary characteristics (eg, high total sedentary time/ low sedentary bout time and low total sedentary time/ high sedentary bout time). This limited our statistical power to detect significant differences from the referent group, rendering these findings inconclusive. Caution is thus warranted in the interpretation of these results. Future studies with larger samples are needed to determine whether such patterns of sedentary behavior are associated with cardiometabolic risk/risk factors. Fifth, HCHS/SOL participants were recruited from 4 metropolitan areas in the United States, limiting the study's generalizability to other US Hispanic/ Latino populations. Finally, because of the cross-sectional nature of our analyses, we cannot infer causality. Glucose dysregulation could be a cause rather than a consequence of prolonged sedentary bouts. To inform future guidelines, prospective studies examining hard clinical end points are needed to confirm the observed associations.
Conclusions
In a large population-based sample of US Hispanic/Latino adults, prolonged, uninterrupted sedentary bouts were deleteriously associated with glycemic biomarkers independent of MVPA levels. Our findings suggest that total sedentary time and prolonged, uninterrupted sedentary bouts are jointly associated with poorer glucose regulation. These data support the concept that reducing and regularly breaking up sedentary time may be an important adjunct to existing physical activity guidelines.
ple design and cohort selection in the Hispanic Community Health Study/Study of Latinos. Ann Epidemiol. 2010;20:642-649) and is available on the study website http://www.cscc. unc.edu/hchs/.
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